to Urist, BMP presents in DDM and bone is a major stimulant to osteoinductive property.
Moreover, it was proven to have BMP promoting cartilage and bone formation, differentiating undifferentiated mesenchymal stem cells into chondrocytes and osteogenic cells. [9, 10] Noncollagenous proteins of dentin such as osteocalcin osteonectin, phosphoprotein, and sialoprotein are recognized to be involved in bone calcification. [11, 12] Dentin-matrix-derived BMP is not the same as bone matrix-derived BMP, but they are very similar and exhibit the same type of action in the body. [13] Murata et al. concluded that DDM does not inhibit BMP-2 activity and shows better release profile of BMP-2 and thus human recycled DDM is unique, absorbable matrix with osteoinduction ability. Thus, DDM should be considered as an effective graft material which is a carrier of BMP-2 and a scaffold for bone-forming cells. [14] According to biochemical and histomorphometric analysis of bone and cartilage induced by human DDM and BMP-2, researchers concluded that human DDM of vital teeth origin induced bone and cartilage and that BMP-2 also enhances and accelerates bone formation in DDM carrier system. [15] Carvalho et al. investigated the osteopromotive property of autogenous DDM and concluded that normal bone regeneration with minimal inflammation causing no hindrance to bone formation. [16] deVelopMent of autoGenous tooth bone Graft MaterIals Kim et al., in 1993 , conducted basic studies such as component analysis, research through electron microscope, and production and autogenous bone graft material after incinerating human teeth at a high temperature of 135°C and then pulverizing to a particle size of 0.149 mm. The main component of tooth ash powder, which formed after incineration and pulverization of teeth, has been identified to be hydroxyapatite and β-Tricalcium phosphate, both of which are osteoconductive bone graft materials with excellent biocompatibility. [17, 18] Tooth ash has been introduced as particulate dentin in various research studies. [19, 20] There are various ethical and biological aspects associated with the production of autogenous tooth graft material as tooth extracted from a person is considered as environmental waste and should be disposed of by an extracted material processor. However, the use of autogenous bone graft is not against the law if the patient agrees the process and uses his/her own teeth. A tooth does not cause problems even when the root rest is in the alveolar bone unless it is contaminated by an infectious lesion. [21] There are also surgeries wherein the root is left on purpose to preserve the alveolar bone. [22] Autogenous tooth bone graft material has been developed after the autogenous tooth root was reconfirmed to have exceptional compatibility with alveolar bone through these researches. When the DDM of the extracted teeth from a person is used as bone graft material for him/her, it is harmless because there is little immune rejection response. Kim et al. are the pioneers who developed the technology of making bone graft materials with autogenous tooth after partial demineralization and freezing-drying and commercialized it domestically and internationally. [23, 24] Teeth can have a huge amount of organic component even though they have been left for a long time after being extracted because the solid apatite of external teeth can protect the internal organic part for long. Therefore, excellent bone healing effect can be expected if the organic component of teeth is released slowly through a suitable demineralization process and stem cells, growth factors and BMP are seeded inside the teeth. [25] 
VarIous forMs of autoGenous tooth bone Graft MaterIal
Autogenous tooth bone graft materials are of two types as follows: block and powder types. The block type of graft material demonstrates osteoinduction capacity through blood wettability and also has osteoconduction capacity through space maintenance capability along with creeping substitution. The powder type is supplied based on various sizes of particles, porosity, blood wettability, osteoconduction, osteoinduction, and creeping substitution abilities. Both types can be used for the preservation of the extraction socket, esthetic restoration of the alveolar bone, restoration of perforated sinus membrane, and augmentation of early stabilization of implant. Thus, autogenous tooth bone graft material is very useful in clinical situations due to different available forms which can be availed for different clinical situations. Furthermore, it supports brilliant bone regeneration through osteoinduction and osteoconduction capability and minimizes foreign body reaction due to genetic homogeneity. [26] 
clInIcal applIcatIon of autoGenous tooth bone Graft MaterIal
Autogenous tooth bone graft material finds a lot of clinical applications. Since it is autogenous, the risk of immune reaction is eliminated. It can be used for guided tissue regeneration, tooth socket preservation, ridge augmentation, sinus bone graft and grafts in tumor resections, cyst enucleation, etc. [26, 27] Kim et al. used autogenous tooth bone powder and block in a socket immediately after tooth extraction. They concluded good healing of socket when absorbed after 3.5 months which was taken up for implant placement. [28] Murata et al. appropriate carrier is needed for the BMPs and growth factors to be incorporated as bone grafts, while some other researchers concluded that DDM by itself can play the role of a carrier of exogenous BMP and growth factors as well as have osteoinductive effect. [29] Lee et al. concluded after comparing the efficiency of autogenous DDM and other bone graft materials used in sinus bone graft surgeries; after four 4 months of healing, there was favorable bone formation, but autogenous DDM revealed faster rate and superior quality of bone formation. [30] Similar results were obtained by Jeong et al. in 2011 while carrying out maxillary sinus augmentation using auto-tooth bone graft material. [31] Chang et al. in 2014 performed a guided bone regeneration (GBR) followed by implant placement and prosthetic restoration and results showed that no significant marginal bone loss difference radiographically immediately after GBR, implant placement, and prosthesis delivery. [32] conclusIon Autogenous DDM has shown potential applications in bone substitute and scaffold. The advantage is its low morbidity, easy handling, and great radiopacity and enhances bone-remodeling capabilities also there is the absence of antigenicity. This makes it a safe and effective bone graft material. Autogenous DDM was also suggested to be an ideal scaffold for stem cells and bone growth factors, endodontic, and tooth restorative materials. [33] Although the selection of graft materials should be dictated by the extent of ridge defects and the surgical procedure, tooth-derived bone graft may be considered as a valuable alternative given its autogenous origin and positive clinical and histological results when teeth extraction is indispensable.
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